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Of the several types of radio navigation that ‘havebeen con-
.

=idered for adoptio-non aircraft, one of the most attractive is

that which rakes use of directio-nal reception by a loop antenna

on the aircraft of non-directional waves sent out from the point

# towards which the aircraft is being guided. It is apparent,

however, (Reference 1) that an aircraft which is kept continually ‘-
%

headed in the direction of ita destination will follow a ~traight

course O-nl.yif there is ‘nocomponent of wind at rig-nt angles to

the intendd path. A cross wind. will drift an airplane sidewise

and force a continual change of course until the final approach

to the field will be made from directly down wind. ~~ o~e sense

this is not a bad thing, since it iils’uresin the case of .anair-

plane that approach would always be made from the di~ection

proper for la-riding,but the following of a curved path increases

the distance to be flown, and a Vjpe of radio navi.~tion which

forces the adoptiou of ~uch a path i~ therefore less efficient

4 than one

J point of

airplane

which marks out a definite straight line between ‘~he

departure and the iiltendeddestination, and holds the

to that line.
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To determine the loss of efficiency resulting from curva–

ture of the”path calculations have been made for two particular
●

cases by the method of step–by–step integration. The calculations

have of course been based on the assumption that the pilot makes

straightforward use of his zadio for navigation and makee no al-

lowance for drift. Any empirical allowance that might be made

would be expected to reduce the curvature of the path and so

the air distance flown.

The first case that

flying a distance of 200

has been assumed is that of an airplane

miles at a speed of 100 H.P.H., with

the wind blowing at 50 I!.P.H. directly at right angles

cour6e. If the course ran due north and the wind were

to the

blowing

from the west the airplane would then have to head 30°west of

north in order to hold to a Gtraight line over the ground from

start to finish of t’heflight.

ilavigating by radio in the uanner outlined in the first par-

agraph, the airplane would be headed due north at the start of

the flight and would be swung around nore and mre to the west

as the wind drifted it off to the east of the true line.

The time and components of distance covered parallel to the

line connecting the

to that line, these

ively, are given in

points of start and finish and perpendicular

components denoted by x and y respect-

Table I for the case just described and also

for the case of a 20-mile cross wind acting on the same airplane,

and the flight paths are plotted in Fig. 1 for the two cases.
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Table 1, .

Airplane Flying 200 Miles at 100 X.P.HS

s~:~~::::’”~:~::~ *(hr.) along course)\ righ-tangleB~ (hr.)~along course) !right angles
-toCoclrse) ;

J
!tm course)
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Total time = 2.70 hr. Total time = 2,09 hr.

I
t
I
I

O*OO
.20c!o
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5.6?
7*34
8.88
10.29.
1~056
12.68
13.63
14’40
14.98
15.34
15*A7
15.33
14.88
14.08
12.88
11..15
8.76
5041
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If a straight course were being held and the drift allowed
,.,.. ..

for uniformly throughout the sped along the course would be
4

equal to the
J

V2 - TW2, Were V i~ the =peed of fli~~t and

b’
VW the wind speed. The resultant figure would be 86.6 I.P,H*,

in the first case ard 98.0 N.P*HO for -thelower wind velocity,
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and the time required for the flight 2.31 hours

respectively. The following of the curved -path

creases the time O: flight a-ridthe air distance

2.5fi in the two cases.

The cum-atuze of the path followed and the

and 2.04 hours, ~

therefore in .,

flown by 17~ and “’

percentageof in–

crease in air distance tlown is independent of the length of the

tlight. If

drift ,,vo~d

mile flight

the distance to be covered were only 100 miles the

be om-hali as great as that tabulated on the 200-

for any given fraction of distance along the course.

It is also approximately, although by no means rigorously, accu–
●

rate to treat the effect of an o-oliquewind by breaking it up

into components across and along the course, and considering the

component along the course sinply as i-ncreasi.ngor decreasing

the speed of flight. The last part of the gath will be somewhat

changed in shape if Yae wind is quartering instead of straight

across, Wt the change in distance flown and in maximum drift

will be inappreciable. The ratio of maximum drift off the course

to the total distance between the points of depa~ture and of ar-

rival can tlnenbe plotted in terms of ratio of the component of

wind valocit’y across the course to the net airspeed of the air-

craft, .ati the percentage of increase in air distance flown as

compared with that ~equired if a contimously cor~ect allowance

for d~ift were nn,decan al~o be plotted in terms of the same

ratio. The curves are given in Fig. 2.
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The radrram drift may in itself be.a.factor of some iWr–

tance, as it may car~y the aizcraft over unfamiliar and danger–

ous country. It nay, indeed, be more important than the increase

of air dist”ance and time of flight, which is unlikehj to exceed

lo~j as a piSot would be almost sure to make at least partial al-

lowance for drift when flying in a cross wind having a velocity.

of more than a third ‘hisaircraftt s speed.
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